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THE  SECRETARY  OF  DEFENSE 

WASHINGTON,  O.C.  20301 

May  6,  1994 


•IPs 


Honorable  A1  Gore 
President  of  the  Senate 
Washington,  DC  20510 

Dear  Mr.  President: 

Section  213  of  the  National  Defense  Authorization  Act  for  Fiscal  Year  1994,  directed 
the  Secretary  of  Defense  to  develop,  in  consultation  with  the  Director,  Office  of  Science  and 
Technology  Policy,  and  submit  to  Congress,  a  plan  that  "establishes  and  clearly  defines 
Driorities  goals  and  milestones  regarding  modernization  of  space  launch  capabilities  for  the 
Department  of  Defense  or,  if  appropriate,  for  the  Government  as  a  whole."  It  also  directed 
the  Department  to  examine  requirements  for  a  new  launch  system,  identify  the  means  of 
reducing  production  costs  for  current  launch  systems,  and  conduct  a  comprehensive  study  of 
the  differences  between  existing  U.S.  and  foreign  expendable  space  launch  vehicles. 

This  latter  study  on  the  differences,  which  is  to  be  completed  by  October  1,  1994,  will 
be  provided  separately  and  is  not  addressed  by  this  action. 

The  Department  is  not  now  in  a  position  to  submit  the  plan  that  establishes  priorities, 
goals,  and  milestones  for  modernization,  as  required  by  section  213.  The  Department, 
however,  has  developed  a  plan  for  modernization  of  space  launch  capabilities  and  is 
forwarding  herewith  the  Executive  Summary  of  that  plan.  This  summary  should  be  viewed  as 
the  first  step  in  complying  with  section  213.  The  summary  identifies  the  options  for 
modernizing  the  current  expendable  launch  vehicle  fleet,  the  milestones  for  each  and 
associated  development  and  operations  costs.  At  this  time  the  Department  has 
specific  option,  nor  have  we  chosen  to  implement  any  of  the  "commento^  “tl0nS 
will  be  addressed  as  we  formulate  the  Department's  fiscal  year  1996  budget.  That  budget 
submission  will  respond  fully  to  section  213  because  we  will  have  chosen  a  specific  p  an  of 
action,  which,  in  turn,  will  establish  the  goals,  pnonues,  and  milestones  for  implementing  that 

plan. 

A  similar  letter  has  been  sent  to  the  Speaker  of  the  House. 

Sincerely, 


Enclosure 


John  M.  Deutch 

Deputy  Secretary  of  Defense 


DEPARTMENT  OF  THE  AIR  FORCE 

HEADQUARTERS  AIR  FORCE  SPACE  COMMAND 


5  May  1994 

MEMORANDUM  FOR  DEPUTY  SECRETARY  OF  DEFENSE 

FROM:  HQ  AFSPC/CV 

150  Vandenberg  Street,  Suite  1105 
Peterson  AFB  CO  80914-4020 

SUBJECT:  Space  Launch  Modernization  Plan 


In  December  1993,  you  directed  that  a  study  group  be  formed  to  address  the  FY  94  Defense 
Authorization  Act  tasking  to  develop  roadmap  options  establishing  priorities,  goals,  and 
milestones  for  the  modernization  of  US  space  launch  capabilities  on  behalf  of  the  Secretary  of 
Defense.  From  January  through  March  1994,  an  inter-agency  study  group  with  participation  from 
each  of  the  nation’s  four  space  sectors-defense,  intelligence,  civil,  and  commercial-examined  this 
complex  issue. 

Primary  goals  of  the  study  were  to  investigate  all  facets  of  space  launch,  develop  a 
comprehensive  understanding  and  data  base,  and  foster  as  much  consensus  among  the 
government  agencies  as  possible.  The  attached  Executive  Summary  highlights  the  findings  and 
recommendations  of  this  group  and  has  been  coordinated  by  your  staff  through  all  appropriate 
executive  agencies.  In  addition,  detailed  sub-panel  annexes  are  being  finalized;  they  should 
provide  supporting  data  and  rationale  for  the  Executive  Summary.  Finally,  a  summary  briefing  is 
available  for  presentation  to  interested  parties. 

During  the  course  of  this  three-month  intensive  effort,  the  study  team  developed  a  set  of 
roadmap  options  for  modernizing  US  space  launch  capabilities.  These  roadmap  options  include 
sustaining  current  space  launch  systems,  evolving  current  expendable  launch  systems,  developing 
a  new  expendable  launch  system,  and  developing  a  new  reusable  launch  system-all  keyed  to 
payload  user  needs  to  minimize  transition  costs.  For  all  roadmap  options,  we  recommend 
revitalizing  the  US  “core”  space  launch  technology  program. 

Though  this  study  does  not  recommend  a  specific  program  approach,  we  believe  the  roadmap 
options  we  have  defined  will  provide  the  Department  of  Defense  a  range  of  choices  to  help  the 
United  States  reduce  the  cost  and  improve  the  operational  effectiveness  of  our  space  launch 
capabilities. 


THOMAS  S.  MOORMAN,  JR. 

Lieutenant  General,  USAF 

Chairman,  DoD  Space  Launch  Modernization  Study 
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Foreward 


Over  the  past  decade,  space  J8  mfofDefeMe"  DODl*  Since  the* decision 
unsettled  mission  for  the  Departm  ,  th  so)e  access  to  space 

“the  early  1980s  to  rely  upon  the  Space  Shuras  thes^^  ^  ^ 

for  the  Nation,  there  have  been  y  „  needs  and  options.  In  the 

program  changes,  and  count  ess  s  u  .  jjoD  quickly  reestablished 

aftermath  of  the  Challenger ^cadent ’  *es  X  access  to  space  for 

expendable  launch  vehicle  (ELV)  eapabi^  these  regenerated  capabilities 
critical  national  security  missions.  .  Delta)  that  have 

were  based  upon  existing  launch  syst, ™  and  responsiveness. 

significant  limitations  in  terms  of  co  ,  P  y  ,  ELV  system 

Several  efforts  Sp-c  "  hut  all 

-  Advanced  Launch  Sys  ,  competition  is  growing  for  launch 

have  been  terminated.  At  the  sam  ’  Europe,  Russia, 

systems  and  services  from  mclu ding^  .P^  ^ 

China,  and  Japan,  which  creates ;  furt _  P  Y  {  and  offices  within 

“t  ££  %Z  rations  into  the  next  century. 
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SPACE  LAUNCH  MODERNIZATION  PLAN 

executive  summary 

A.  Tasking 

Section  213  of  the  National  Defense 

(Appendix  1)  directed  ^ce^d  Technology  Policy 

consultation  with  ’  j  clearly  defines  priorities,  goals,  and 

(OSTP),  a  plan  that  estabh ^-^^space ^launch  capabilities  for  the 
milestones  regarding  modemi  f  h  Government  as  a  whole."  It 

Department  of  Defense  or,  if  appropriate .for the  Go  allocate 

also  directed  that  the  plan  speafy  whether  the  ^  ^ 

funds  for  a  new  space  J^un  years  Defense  Program  (FYDP). 

development  imtiative  m  the  nex  t  reusable  launch  vehicle 

For  any  new  non-man-rated  expendable  or  q  ^  Act  dSrected 

technology  development  or  acq““  industry  fimding,  management,  and 

exploration  of  innovative  government  -  JLisition  time.  Additionally, 

acquisition  strategies  to  minimize  q  provide  a  means  of 

the  congressional  direction  specified  that^the  m  ^  ^ 

reducing  the  cost  of  producing  ex  g 1  .gon  between  U.S.  and  foreign 

directed  a  separate  repo  pr°  ate  report  is  to  be  prepared  in 

Within  the  Department  of  Defense  (DOD '^h®  USEKA&T),  who 

Undersecretary  of  Defense  for  Acqmsi^^  (TQR)  for  the  Space  Launch 

Jurn.  Tr0pWSL^  “the  Plan”)  on  23  December  1993  (Appendix  2). 
Modernization  Plan  (SLMr  tn  arnun  (Appendix  3)  to  prepare 

The  TOR  established  an  interagency  Study  GroupJApp^  ^  Jeffort 

the  plan  and  a  Steering  Groupt  pp  d  >  to  examine  space 

^innovativ ending  and 

management. 

t  jjv  A,  TOR  directed  the  Study  Group  to  compare  U.S.  and  foreign 
In  addition,  the  TOR  airectea jtne  y  manufacturing,  processmg, 

space  launch  systems  in  temis  of  deapi,  m^  ^  ^  and 

management,  and  irAastructu  ^  plan  be  submittcd  to 

USD(A&t1  “90  days  and  the  comparison  with  foreign  systems  be 
completed  by  1  October  1994. 
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B.  Approach 

Gene?’  Th°maS  S'  M°°™an,  *.  Vice 
and  Steering  Group?  had  brnT  ' 10  kad  11,6  ^  Both  the  Study 

CoeZaUti“  ?d  Sp3Ce  Ad”inistra3e(NlsA)0n  *£%  **“  Nati°na! 

Commerce  and  Transportation  thp  UNj  A  ’  the  departments  of 

U-S.  Space  Conunand  Drfe?e^„?  ^  d!partments’  the  d°int  Staff, 

Defense  (OSD).  The  Study  Group  worke“contL  “a*6  Secreta^  of 
penod,  while  the  Steering  GrouD  mot  e?  ^^fjnuously  during  the  study 

effort.  The  guiding  principle  throughout  the  studv  t0  TT  f  d  ^  the 
among  all  sectors-defense,  intellfgence  d^arT'  develop  consensus 
launch  needs,  solutions,  and  priorities.  ’  ’  nd  commercial--on  space 

space  mission  a^mpfatoent  ffrMghI??  3  ?!)  l°  improvc  the  Nation’s 

sir 

•  database  of  program' 

•  IdenKf ??  and  synthesize  requirements 

agencies,  industry,  laboratories  and  think  prefentatlons  from  Government 
and  roundtable  discussions  with  cong^tn^'  b  C°nducted  interviews 
executives,  and  current  and  past  naSt™  T?ers  8,1,1  staff’  industry 
developed  a  detailed  understanding  7ffe  ^  St*d>  Gr“P 

needs  and  identified  "facts  of  life"  that  imnact  f  *  ?Unch  ^abilities  and 
developed  four  options  with  assodated  »h»  U,tUTe  cll01ces'  The  group  then 
each  one  in  terms  of  requirements  satisferfi  ?  roadmaps  and  assessed 

analysis  and  findings  of  each  panel  »d  thf°‘  l 3Dd  risk-  Details  on  the 
contained  in  Annexes  A  through  E-  classL^  1?  r  8nd  road“aps  are 
intelligence  sector  are  documented  in  a  comp^meTtfd  ^  ^  tha 
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c.  Background 


The  environment 

»‘JSSr. 

oTcurrent  circumstances  and  forces  is  essential. 


1.  PoUcy 

ss.™  f“v  i“frs““s.“S  o^p“ 

to  U.S.  commercial  industry.  A  J  ,  launch  policy  embodying 

the  has  included  specific 

this  theme.  While  past  and  e  s  capability,  little  progress 

direction  on  modernizing  the  Nation  P  d  interests  in 

has  been  made  due  in  large  the  Executive 

this  area  and  the  inabill y  o  Administration's  new  draft  space  launch 
p^y*1  aldmss«  DODr0andm’NASA  roles  and  provides  guidance  for 
implementation. 

2.  Prior  Studies 

included  for  background. 

a.  Report  of  the  AdvHorv  Oomihitlee  »n  th| 

Propram  (the  Alinntinf  ^^‘..^Xsa  Atoimstrator  on  the  overall 
December  1990,  this  study  advised  the  NASA  Admimst  balanced  u  s. 

approaches  NASA  th  Tt^The'toiilSittee  stated  a  number  of  general 
space  program  m  the  future,  me  commute 

concerns  affecting  America’s  space  program,  mcludmg 


Lack  of  consensus 

technica' problems 

imrealistic  program  goals 

Institutional  aging  and  large  bureaucracies 


or 
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•  Need  to  maintain  a  technically  qualified  work  force 

Declining  technology  base  whose  scarce  resources  are  often  threatened 

by  mission  needs 

•  Limited  resilience  of  the  Space  Shuttle. 

Not  surprisingly,  the  SLMP  identifies  some  of  the  same  issues  today  in 
relation  to  the  U.S.  space  launch  situation.  The  Augustine  Committee 
recognized  that  access  to  space  is  "the  most  fundamental  building  block 
without  which  there  can  be  no  future  space  program"  and  recommended 
reducing  dependence  on  the  Space  Shuttle,  developing  a  new,  unmanned  (but 
potentially  man-rateable)  launch  vehicle,  and  maintaining  an  advanced 
launch  system  technology  program  to  enhance  current  and  evolving 
capabilities  and  provide  a  basis  for  new  and  revolutionary  launch  systems. 

Ihe  Futvre.pf  the  IL&_ Space  Launch  Capability  (the  Aldridgp 
StUflYh  Chartered  by  the  National  Space  Council  and  completed  in 
November  1992,  this  study  examined  the  Nation's  spacelift  needs  and 
recommended  proceeding  immediately  into  the  development  of  a  new 
expendable  launch  system  called  Spacelifter-a  medium  lift  vehicle  in  the 
20,000  pounds  to  low-earth-orbit  class  with  modular  growth  up  to  50,000 
pounds  to  accommodate  heavy  lift  requirements.  The  report  noted  that 
technology  efforts  such  as  the  National  Aero-Space  Plane  (NASP)  and  the 
Single  Stage  Rocket  Technology  (SSRT)  programs  were  essential  to  future 
generations  of  fully  reusable  space  launch  systems.  The  report  recognized 
the  high  costs  of  the  Space  Shuttle  and  suggested  that  an  eventual  solution 
to  its  high  cost  must  be  found.  Finally,  the  report  recommended  that  a  new 
management  structure,  to  include  a  launch  "czar,"  be  created  to  provide  more 
centralized  planning,  integration,  and  coordination  for  implementing  the 
Nation  s  launch  strategy. 

c*  ^ASA  Access  to  Space.  Study,  Completed  in  1993  in  response  to 
tasking  in  the  FY  93  Appropriations  Conference  Committee  language, 
NASA's  Access  to  Space  Study  examined  the  Nation's  space  launch  needs’ 
The  agency  studied  three  options:  Option  1  maintained  the  Shuttle  and 
current  ELV  fleet  until  2030;  Option  2  examined  a  new  expendable  launch 
system  using  state-of-the-art  technology  with  a  transition  date  of  2005- 
Option  3  developed  a  new  advanced  technology,  next-generation  reusable 
launch  system  with  a  technology  demonstration  program  and  an  operational 
transition  date  of  2008.  NASA  recommended  adoption  of  Option  3. 

d*  P-QP  Bottom-Up  RfVlfW,  The  DOD  Bottom-Up  Review  (BUR) 
completed  in  1993,  included  a  review  of  DOD’s  space  launch  program  -- 
taking  into  consideration  commercial  concerns,  the  needs  of  the  civil  space 
sector,  and  impacts  on  the  U.S.  industrial  base.  The  BUR  examined  three 
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Space 

. .  Alternative  1  a  life  extension  of  the  current  expendable  DOD 
alternatives.  Alternative  1,  nt  flf  a  new  launch  system;  and 

fleet;  A146™3  "  development  of  a  "leapfrog"  technology  launch  system. 
Alternative  3,  the  de  P  ,  as  a  viable  alternative,  but  a 

Alternative  3  was  eventu 1 ket  was  included  in  Alternative  2. 
reusable  single-stage -to-orbit  (SS was  a  desirable 

s.  ES-  Ti'r  • 

for  the  DOD  space  launch  program  in  the  FV  95  President  s  Budget. 

3.  Management 

•  coptnrs  coexist  in  the  national  space  community:  defense, 
Four  major  sectors  coexist  tor  has  distinct  space  missions 

intelligence,  civil,  and  commer  ,  unique  cultures  and  practices. 

“d  40  3  ^  SonMifiri all  sectors.  The  first  step 
However,  spacelift  is  a  mission  ui  t0  understand  the 

ne^J^d^perspective^of^e^rindphTc^tomers  and  suppliers  of  spacelift 

systems  and  services. 

Cxr  nrug  defense  sector’s  principal  objective  is  to  have 
a.  Defense  Sector,  ine  aeie  t  Carrv  out  its  warning, 

efficient  and  “St-effective  space  launch  capabtt^  from  spacc. 

surveillance,  communication,  wea  e  ,  increased  reliance  on  smaller, 

The  evolving  National  Military  ra  egy  an(j  conflicts  around  the 

more  mobile  military  forces  to  respon  cnace  launch  capabilities 

world.  This  requires  highly  capable  space  force -an  p  1  ^  tional 

with  the  operability,  dependably,  3”^°““e defense  sector  has 

^tiiy^utg  eks:  ;f  r — *  a 

focus  on  medium  lift  capabilities. 

b.  Intelligence  Sector.  The  intelligence  sector '  P“™ks.  mtkal 
information  to  national  and  military  deasion _  makers,  Jh  P  yl 
generally  large  and  expensive,  so  reliable,  heavy  ^  to  an; 

ST  SCSSi  SK3TS5££  2S. 

long  launch  delays. 

c.  Civil  Sector.  Human  spaceflight  and  the  need 

Space  Shuttle  operations  dominate  NASA  s  needs.  Acco  g ^  stem 

important  requirement  is  a  more  cost-effective  reusable  space  launch  system. 
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For  the  near  term,  NASA  plans  to  meet  its  Space  Station  assembly  an 
resupply  requirements  with  the  Space  Shuttle  and  Russian  Proton  and  Soyuz 
boosters  For  its  scientific,  communications  relay,  and  earth  observati 
“ns,  NASA  will  rely  on  a  limited  number  of  medmm  hft  expendable 

boosters. 

d.  Commercial  Sector.  Today’s  commercial  space  launch  ^rem^ts  are 
dominated  by  geosynchronous  communications  satellites.  Both  comme 
satellite  builders  and  launch  service  providers  want  low  launch  service  P1™* 
and  dependable  launch  schedules,  creating  a  natural  synergy  bctween  the 
^Pdfof  the  defense  and  the  commercial  sectors.  Although  commercial 
competitiveness  characterizes  the  dialogue  in  this  sector,  ^ 

the  predominant  purchaser  of  launch  products  and  services,  and  today  there 
are  limited  opportunities  to  significantly  expand  the  space  launch  mark  . 

e  New  Management  Models.  Many  different  management  schemes  have 
been  pToposed  to  deal  with  the  new,  more  stringent  environment.  One  of 
particular  interest  is  a  proposal  to  establish  a 

corporation  similar  to  COMSAT.  This  corporation  would ^  ^  "hartere^by 
Congress  to  develop,  operate,  and  sell  spacelift  services  to  U.  .  p 
private  customers.  Such  a  corporation  would  provide  a  national  entity 
operates  on  business  principles  and  practices 

As  a  quasi-public  entity,  the  corporation  would  deal  directly  with  spaceli 

users  such  as  NASA,  the  Air  Force  NOAA,  and  “T'^Ta^ver  the 
u  S  Government  would  invest  in  the  corporation-about  $3.5  billion  over 
first  5  to  7  years  of  the  corporation’s  existence-and  would  include  a 
continuing  anchor  tenancy  agreement.  While  many  questions  remain 
concerting  implementation,  the  fundamental  concept  appears  ajWress 
many  management  problems  that  the  Government  has  found  intractable.  On 
the  other  hand,  discussions  with  a  variety  of  industry  leaders  as  well  as  those 
familiar  with  COMSAT-like  activities  led  the  Study  Group  to  conclude 
absent  a  major  breakthrough  in  the  commercialization  of  space,  this  very 
innovative  approach  is  not  required  at  this  time,  but  should  continue  to  be 

examined. 

4.  Economics 

a.  Space  Economics.  Roughly  6  percent- of  the  DOD  budget  is  spent  on 
spaceP  of  which  about  20  percent  of  this  funding  is  spent  on  sPace  l^c  " 
figure  roughly  on  the  order  of  $2.5  billion  in  today  s  dollars  In  contrast 
space  activities  make  up  about  93  percent  of  NASA’s  budge ;  with 
aeronautical  activities  accounting  for  the  remaining  7  percent  Launch  costs 
account  for  about  31  percent  of  NASA’s  budget-about  $4.3  billion  in  todays 

dollars. 
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b.  Hardware  Coat,  Within  defense  ^e»sUtethe  medium  (Delta 

II  and  Atlas  II)  ^^wlpaMities  have  been  added,  these 

rnsts  have  nsen  nearly  50  percents  ne  awarded  in  the  late 

are  expected  to  increase  again  when  “®‘ra  percent..approaching  $325 

1990s.  Wan CwtZen  Inefficient  production  rates  primarily 
million  for  a  Titan  iv  uma  costs„Titan  production  was  originally 

St  a  pmd^er  SSZ  .ear  vLus  todays  rate  of  3  per 

year. 

c  Failure  Costs.  Launch  accidents  are  “^'^^“pe^'yearanfis 
launch  vehicles  failures  a™™ reSty  and  the  high  costs  of 
growing.  ^all“a  £  “  the  principal  contributors.  Achieving  predicted 
Stytte"  etce^cost  ^f  imlure  by  half,  hut  low  launch  rates 
make  meeting  these  performance  goals  difficult. 

"Niche  Markets."  While  the  overall 

^^Sir^Jin  IL^H,  A^n^tan^mid 

SUow<noUsmgh  he"—  launcher  is  projected  to  have  a  production 
or  launch  rate  of  more  than  nine  per  year. 


Figure 


1:  t  onnrh  Vehicle  "Niche  Markets^ 


a,  16 

|  14 
•o  12 


.SLVs  (15) 


Delta  (9)  Atlas  (9) 


Titan  IV  (3) 
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e.  Competitiveness.  The  commercial  competitiveness  of  the  U  S  fleet  has 
eroded  over  time.  Figure  2  below  shows  cost  per  pound  of  payload  to  geo¬ 
transfer  orbit  for  all  launch  vehicles.  The  chart  suggests  that  U  S  svstems 

HowCTer^r  AUaS’  arS  gTrally  price  comPetitiv«  with  Ariane  TV  today! 
However,  there  is  some  evidence,  anecdotal  in  nature,  which  sueeests  that 

subsidization  may  permit  competitors  to  price  somewhat  lower  than  the 

crnve  shown  in  Figure  2.  Besides  pricing,  it  is  clear  that  other  toors  me  at 

play  such  as  international  politics,  perceptions  about  U.S.  launch  systems 

rehabihty  and  schedule  dependability,  and  marketing  techniques  that  also 

rd^l^t\heSU0SUS,,  f arC-  ThCre  ^ne^Sc“ 

concern  that  the  U.S.  will  be  even  less  price  competitive  with  the  advent 
of  the  new  Anane  5  system  and  the  increasing  Le  of  the  non-market 
economy  launchers-China’s  Long  March  and  Russia’s  Proton  and  Zenit  A 
relatively  new  commercial  sector-the  small  communications  satellite  market 

sectors6  buten<he  *"  f CfT?e  2  sPa“  landscape  of  all  four 

sectors,  but  the  actual  size  and  viability  of  this  new  element  of  the 

commercial  sector  are  still  uncertain.  A  recent  Department  c 

JsrtanSPt°^h0n-  °f  Commercial  Space  Transportation  (OCT)  study 
estimated  the  size  of  this  market  for  1994-2005  at  between  4  and  10  medium 

launches  for  constellation  deployment  and  between  8  to  12  small  launches  for 
constellation  sustainment,  noting  that  this  estimate  is  highly  uncertain 
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t  Launch  Business. 

dominated  by  Government  0f  defense  reductions,  significantly 

demand  has  declined  as  a L  Government  mission  requirements  will 

^uSy  increase,  and  the  commercialjaunch  Study 

many  space  launch  providers 

Sth  too  much  production  capacity. 

r  «nTnH+W  anv  large  corporate  resources  to 
AU  launch  providers  are  wary  of  commthn^y^^  These  compames 
modernise  their  product  toes  and  uni  ^  as  low  ^  uncertain, 

view  the  risks  as  high  and  the  ,  id  be  made  available,  given 

- -sr 

ss-sssv sss « — •  -  “  *•  ” 

fond  a  major  modernization  effort. 

5.  International  Factors 

Foreign  space  launch  ‘omP^  wel1 

The  European  Space  Agency  (ESA)  will  rem  chase  of  Russian 

^othe  "future.  Bilateral  agreements  hunt  thej^  ^ 
medium/heavy  launch  8^ces  ^  Beyond  2000,  the  Russians 

until  1994  (with  a  renewal  under  c  ^  competWve.  Japan  is  entering  the 
and  Chinese  can  be  expecte  launch  base  limitations  wil 

market  with  the  H-2  booster,  but  its  price 
constrain  its  market  share. 

In  addition  to  the  competifiv^andsrape  dMcnbedjbove,^  ^  ^ 

commercial  launch  market  ls'^gAT  an  international  consortium  with 
and  politics.  For  example,  iauncher  selection  primarily  on  cost  but 

close  to  130  member  nations,  bases  laun  launch  providers  and 

also  considers  the  need  to  maintain  ^en  the  environment, 

the  political  interests  c0”f°  \  _  „ntp.llites  per  year  are  actually  open  for 
analysis  estimates  that  only  1  o  Consequently,  it  is  believed  that 

bid  by  all  launch  service  providers.  te^n  to  recapture  a  significant 

relatively  little  that  can  be  done  in  k  t  share,  roughly  30  percent 

portion  of  the  market,  ^ce, initiative, 
since  1990,  will  not  change  sigmficantly  absent  a 

•  _  ils 


are 


^  cprvices  is  increasing,  there 

While  the  competition  for  launch  services  For  example,  VS.  and 

opportunities  for  increased  cooperation  m  p 
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Russian  cooperation  in  space  endeavors  is  growing.  Changes  in  foreign 
policy  have  encouraged  and  resulted  in  significant  U.S. -Russian  cooperation 
underscored  by  the  Space  Station  agreement  and  trade  with  Russia  in  space- 
related  products  and  technology.  Russia  possesses  highly  effective  space 
launch  systems  and  technologies  that  may  provide  attractive  alternatives  to 
domestic  systems  or  technologies.  However,  the  United  States  must  also  be 
cautious  of  creating  unacceptable  dependencies. 

6.  Technology 

The  Nation’s  space  launch  technology  investment-Defense,  NASA,  and 
industry-has  dropped  dramatically  in  the  last  2  years  from  $570  million  in 
FY  92  to  $351  million  in  FY  94,  a  decrease  of  nearly  40  percent.  The  drop  in 
funding  is  due  primarily  to  major  program  cancellations  including  the 
National  Launch  System  (NLS)  and  the  Space  Nuclear  Thermal  Propulsion 
programs,  which  exposes  a  weakness  in  our  technology  strategy. 
Dependency  on  major  programs  for  the  technology  base  provides  robust 
funding  while  the  program  is  healthy,  but  the  efforts  are  eliminated  as 
programs  are  canceled. 

Leaving  out  industry  investment,  the  combined  DOD/NASA  space  launch 
technology  total  for  FY  94  is  $312  million,  with  much  of  the  funding 
earmarked  for  specific  developments.  Only  14  percent  of  the  total,  or  $45 
million,  supports  DOD  core  technology  efforts.  Without  a  change  in  priority , 
funding  will  decline  in  FY  95,  leaving  a  total  of  about  $31  million.  These 
funding  levels  are  insufficient  to  accomplish  a  meaningful  core  space  launch 
technology  program. 

7.  Operations 

a.  Launch  Delays.  As  a  result  of  system  design  choices  made  years  ago 
and  the  primacy  of  performance  requirements,  U.S.  launch  systems  do  not 
have  the  desired  operability  characteristics.  Delays  adversely  impact  cost, 
DOD  mission  performance,  and  throughput  for  defense  and  commercial 
customers.  Delta  is  the  most  operable  U.S.  expendable  launch  system  today 
with  average  delays  of  22  days.  For  Atlas,  recent  statistics  show  an  88-day 
average  delay.  Titan  must  be  considered  a  system  still  in  development  with 
long  on-pad  processing  times—the  average  Titan  delay  is  223  days. 
Hardware  tends  to  dominate  delay  statistics,  but  evidence  indicates  a 
significant  percentage  of  the  delays  are  traceable  to  faulty  instrumentation. 

b.  Manpower.  U.S.  launch  system  manufacturing  and  operations  are 
manpower  intensive.  Current  system  designs  fundamentally  limit  processing 
and  operability  improvements.  U.S.  manufacturing  processes  extend  from 
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fc.  P>^  to  the  launch  SKf 

:;rtts"r::;mwtn 

category,  the  launch  pr0^e^^are  favorably  with  Ariane.  In  the  case  of 
disproportionately  largo  an.  P  substantially  greater  launch  activity 
Titan  IV,  the  launch  team  is  sizea  ior  tj  g  iaunch  bases  are 

,  ,  tt  Q  snacelift  systems  all  meet  their  capability 

c.  Capability.  The  curren  •  .  P  Qf  reduced  operating  and  performance 
requirements,  but  often  P  necessitates  expensive  increases 

margins.  Growth  in  payload  mass  typica  Y  ^  launch  rate  would  force 

in  space  launch  vehicle  ^or^\^astrViCtnre,  including  launch  pads 
expensive  changes  m  F  -lities  Without  extensive  redesign  and 

sax  .■rr- ~  ’-**■»  »- 

the  current  fleet. 

d.  Reliability.  Space  launch  vehich i^fl^ht'ra^d'deri^etability. 
a  number  of  factors  ““fudmg  nmplex  y,  ^  ^  ^  include  more 

The  Delta  II  has  qmte  Ingh  reliatohty  ^  ^  AUas  and  TUan  N,  are  not  as 
stages,  hardware,  and  flight  overt ,  lability.  Systems  with  high 

reliable.  Likewise,  flight  rai n^Lve^ad  more  opportunity  to  identify  and 
flight  rates,  such  as  Delta  n,  have  h™™°™Jysuch  as  Titan  IV.  Flight 

correct  problems  than  those  ™  tionTates  and  the  production  learning  curve 
rates  are  tied  directly  to  pro  enjoys  higher  production  rates, 

e.  Responsiveness.  None  ^the  C^Tn  ^Ttss'odated  Support  Uundi 

responsive,  either  in  the  nature  of  their  size.  As 

complex.  Small  launch  vehi  ^^l^wSiveneB.  decreases.  One 
system  size  and  complexi  y  o’vstem.  On  the  Eastern  Range,  Delta  II 

measure  is  the  flight  rate  for  e  if  needed.  Atlas  is  limited  to  eight  per 

can  launch  up  to  12  ^ssions  P®r  Y  ^  h  four  missions  per  year.  Shuttle 
year.  On  the  low  end,  Titan  IV  ca  d  labor  intensive 
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D.  Requirements 

There  are  widely  divergent  views  within  the  space  community  on  Tiow  to 
define  and  characterize  spacelift  requirements.  Traditionally,  definition  has 
focused  on  mission  models  and  fundamental  performance  parameters.  Early 
on,  the  Study  Group  concluded  that  a  new  method  was  needed  to  investigate 
requirements.  Spacelift  system  requirements  were  analyzed  using  a  Quality 
Function  Deployment  (QFD)  process  to  define,  develop,  and  rank  system 
requirements.  This  methodology  allowed  participants  of  all  four  space 
sectors  to  develop  a  preliminary  set  of  requirements  that  represent  the 
"wants"  of  all  the  sectors. 

Five  top-level  requirements  were  developed— capability,  operability, 
economics,  mission  success,  and  responsiveness: 

•  Capability  describes  the  system’s  ability  to  provide  accurate,  sufficient, 
predictable,  and  repeatable  performance  in  operation.  It  covers  access 
to  multiple  orbits,  crew  transport  (currently  a  unique  NASA 
requirement),  launch  rate,  launch  system  performance,  and  payload 
accommodation. 

•  Operability  describes  the  spacelift  system  s  ability  to  accomplish  the 
spacelift  mission  in  a  timely  manner  and  to  support  customer  needs. 
It  includes  supportability,  maintainability,  operable  processes  and 
designs,  availability,  and  schedule  dependability. 

•  Economics  describes  whether  the  system  is  efficient  to  develop, 
operate,  and  support.  It  addresses  the  entire  spectrum  of  cost- 
effectiveness  and  competitiveness. 

•  Mission  success  describes  the  system’s  ability  to  satisfy  spacelift 
requirements  with  a  very  low  incidence  of  failure.  It  is  characterized 
by  system  reliability,  crew  survival  (currently  a  unique  NASA 
requirement),  payload  survival,  and  effectiveness. 

•  Responsiveness  describes  the  ability  of  the  system  to  quickly  and 
dependably  respond  to  changing  Requirements.  Responsiveness 
includes  resiliency,  ability  to  launch  on  need,  and  flexibility. 
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E.  Current  System  Capabilities 

Current  U.S.  spacelift  systems  share  from  ballistic 

expendable  systems  are  all  derived,  Qr  very  near  their  maximum 

missile  systems.  ^  !^unC|1  ^Scases,  modifications  have  been  made  to 
performance  capabihty.  1  7  .  ’  romise  flight  margins,  operability, 

“ssr™  =  - 

terms  of  the  above  requirements. 

;rP3:  CharacteCT8tir.s^CuOTntTT^Sp  ^ 


Spacelift 

System 

L 

■ 

3egasus  1^ 

lb 

or 

ye 

■ 

Delta  11  4 

9 

\m 

m 

mi 

Modern,  operable 
design; 

maintainable; 
routine 
operations; 
contractor 
logistics  support^ 
Refurbished 

1CBM  -  no 

enhancements; 

contractor 
logistics  support. 
Most  dependable 
ELV;  some  AF 
logistics  support 
Contractor 
logistics  support 


$14  million  per 
flight;  only  flight- 
proven 

commercial  SLV; 
very  producible 


Mission  Success 
for  Current 
Configuration 

1.0  mission  success 
rate 


Responsive¬ 
ness 

2-4  month  call 
up;  standard 
interface 


pci 

year  (both  coasts) 


Up  to  53,500  lb  to 
LEO;  crewed; 

8  per  year 


$35  million  per 
flight;  hand- 
refurbished  from 

1CBM 


0.75  mission 
success  rate;  1.0 
launch  success  rate 


90  day  call  up  for 
DMSP;  66  days 
on  pad 


Contractor 
logistics  support; 
not  designed  for 
operability 


Contractor 
logistics  support; 
some  operability 
features 


$40  million  per 
flight;  modern 
production  line 
$90  million  per 
flight;  modern 
production  line 

1.0  mission  success 
rate 

98  day  call  up;  56 
days  on  pad 

0.863  mission 
success  rate  for 
Atlas-Centaur 
system 

No  call  up;  50 
days  time  on  pad 

$250  million  to 

I  $325  million  per 
flight;  very  low 
production  rates 
f3  oer  vear) 

0.857  mission 
success  rate;  still  in 
development 

180+  day  callup; 
110  days  on  pad 

$375  million  per 
flight  at  8  per 
year 

0.982  mission 
success  rate  (ops 
flights  only) 
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F.  Centers  of  Gravity 

Of  the  many  metrics  that  could  be  used  to  measure  improvement  in ^  space 

over  time  The  centers  of  gravity  for  spacehft  and  the  results 
improvements  in  each  center  are  as  follows: 

.  Production  and  launch  rate  and  sfaMify-Reduce  the  high .  costs  of 
launch;  maintain  production,  processing,  and  operations  contin  y, 
and  improve  the  ability  to  meet  reliability  goals. 

.  Reliability-Control  the  high  costs  of  failure  and  thereby  improve  the 
availability  of  resources  for  investment. 

.  Technology  availability-Fnmdo  a  foundation  for  force  modernization 
v  at  reasonable  cost,  schedule,  and  technical  nsk, 

,  .  Space  launch  management-Addeve  ^d  maintain  consensus  move 

v  from  available  technologies  to  fielded  capabih  y, 
technological  and  industrial  drift  and  atrophy. 

.  Funding  commitment- Move  beyond  the  austere  upgrades  to  current 
^  systems  that  Umit  the  U.S.  ability  to  perform  its  mission  and  compete 
effectively  in  the  international  marketplace. 

The  recommendations  of  the  Study  have  been  assessed  using  these  centers  of 
gravity  to  ensure  that  they  work  these  high-leverage  areas. 
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G.  Options 

The  Study  Group  developed  four  options  for  modernizing  U.S.  space  launch 

capabilities. 

.  Option  1:  Sustain  existing  launch  systems 

Option  2:  Evolve  current  expendable  launch  systems 

*  Option  3:  Develop  a  new  expendable  launch  system 
.  Option  4:  Develop  a  new  reusable  launch  system 

Mmmwm 

sustainment  and  modernization. 

1.  Core  Technology 
A  key  element  of  any 

technology  is  fhndedamughly  $45  million  per  year  A  time-phase decrease 
from  that  level  to  $120  million  per  year  would  allow  DOD  to  pursue  a 
coherent  strategy  for  space  launch  technology 

range  of  future  launch  system i  an  ^g^°Jh®p^Y  94  Advanced  Research 
£f«ncya’ ^"ng  consistent  wdth  congre^nal  direction. 
Areas  for  increased  technology  investment  are  shown  in  Figure  4. 


2.  Sustainment 


launch 


Spacelift  system  sustainment  covers  the  launch  bases, 
complexes  (SLCs),  and  the  ranges.  The  majority  of sustainmen -is  fund  y 

the  Air  Force  through  the  Space  Launch  Infrastructure 
(SLIIP),  an  investment  strategy  that  includes  both  cntica  upgr 
and  the  Range  Standardization  and  Automation  (RSA)  Pr0^  ,  Jhe  £ 
Force’s  commitment  to  improving  the  infrastructure  is  comme  ' 

sustainment  under  the  SLIIP  addresses  critica  upgra  es  o  aun  have 

their  associated  complexes.  When  RSA  is  completed  m  2003,  it  will  hav 
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brought  the  ranges*  1950s  equipment  and  methodologies  up  to  the  state  of 
the  art.  Current  range  equipment  and  facilities  must  be  sustained  until  the 

benefits  of  RS A  are  fully  realized. 
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3.  Transition  Windows 

Transition  costs  for  new  launch  systems  include  those  for  concurrent 
operation  and  maintenance  of  old  and  new  boosters,  infrastructure,  and 
personnel  until  all  payloads  are  being  launched  on  the  new  system's).  One 
way  to  minimize  this  cost  is  to  ensure  new  launch  systems  are  available  in 
time  to  influence  designs  for  new  satellites  or  planned  satellite  bloc 
changes.  Each  of  the  options  has  been  structured  to  make  maximum  use  of 
program  phasing  such  that  new  launch  systems  are  introduced  m  convenient 

transition  windows. 

•  Medium  lift:  2003-2005 

•  Heavy  lift:  2005-2007,2009,2011-2013 
.  Space  Shuttle:  2006-2010. 

4.  Option  Descriptions 

a  Option  1:  Sustain  Existing  Launch  Systems.  Option  1  maintains  the 
current  fleet  of  launch  systems-Delta,  Atlas,  Titan,  and  the  Space  Shuttle- 
for  the  foreseeable  future.  Funding,  based  on  the  FY  95  President  s  Budget, 
includes  only  “austere”  upgrades  to  enable  missions,  improve  reliability  and 
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safety,  or  to  address  obsolescence. 

NASA  plans  to  continue  Space  Shuttle  operations  through  the  early  part  of 
the  next  decade  and  to  continue  to  use  existing  ELVs  for  science  missions. 
The  NASA  budget  funds  a  focused  technology  program  for  reusable  launch 
vehicles  accomplished  in  cooperation  with  planned  DOD  technology 
investments.  Tentative  plans  include  conducting  flight  demonstrations  prior 
to  the  turn  of  the  century.  Such  demonstrations  could  support  a  Space 
Shuttle  replacement  decision  in  1999-2000  with  credible  cost  and 
engineering  data.  At  that  point,  NASA  will  either  recommend  a  new  start  for 
a  Space  Shuttle  replacement  or  will  program  additional  safety  and  reliability 
upgrades  to  the  existing  Shuttle  system  and  procure  an  additional  orbiter. 

The  FY  95  President’s  Budget  includes  money  for  a  competition  for  a  medium 
class  launch  vehicle  (MLV  IV)  in  FY  96  to  support  operational  Air  Force 
launches.  The  Request  for  Proposals  (RFP)  for  MLV  IV  may  contain 
provisions  for  support  to  new  DOD  on-orbit  capabilities:  the  ALARM  early 
warning  satellite  and  advanced  EHF  satellites. 

Market-driven  industry  downsizing  may  reduce  operating  costs  from  current 
levels.  Under  Option  1,  per  flight  costs  are  anticipated  to  be  as  follows.  The 
range  in  costs  are  due  to  differences  in  booster  type  and  configuration  (w/  or 
w/o  an  upper  stage). 

•  Medium  lift:  $50-$125  million  per  flight 

•  Heavy  lift:  $250-$320  million  per  flight 

•  Space  Shuttle:  $375  million  per  flight. 

b.  Option  2:  Evolve  Current  Expendable  Launch  Systems.  Key 
features  of  Option  2  include  flying  out  current  launch  vehicles  already  on 
contract,  evolving  a  family  of  launch  vehicles  from  current  systems  by 
consolidating  medium  and  heavy  lift  booster  families,  and  fielding  the 
evolved  vehicles  to  meet  payload  transition  windows.  This  option  would  cost 
between  $1.0  billion  and  $2.5  billion  in  CY  94  dollars,  but  would  significantly 
lower  operations  costs  by  increasing  production  rates.  Private  financing  may 
be  available  for  this  option  with  suitable  Government  guarantees,  such  as 
anchor  tenancy  or  low-interest  loans. 

As  in  Option  1,  NASA  will  continue  Shuttle  operations  through  the  early  part 
of  the  next  decade,  continue  to  use  existing  ELVs  for  science  missions,  and 
fund  a  reusable  technology  program  with  coordinated  DOD  investments. 

Option  2’s  acquisition  approach  includes  a  competitive  procurement  with  the 
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Request  for  Proposals  (EFP>  — ^to  -^tT^ 

various  sets  of  payload  weig  should  include  firm  cost  targets 

operations  concepts.  ^  strong  mcentlve 

:  sWWMSSasK.  ; 

.  Space  Shuttle:  $375  million  per  flight. 

C.  option  3:  Develop  a  New 

would  correct  deficiencies  in  curren  exp  fl  improved  reliability, 

entirely  new  launch  vehide  famd ■  mth  ^  .  approach  for  a  new 

operability,  and  cost.  This  clean  *  P  Pmposed  of  a  common  core 
expendable  system  would  use  a  ”odU  s..strap.on  sUges,  upper  stage(s), 
vehicle  and/or  common  maJor  “b5flauIlch  faciMties.  There  are  two  major 
payload  fairings,  and  processing  ®nd.  .  could  follow:  (a)  replace  only 

paths  a  new  expendable  system  ev  P  ,ace  current  ELVs  and  the  Space 
die  current  expendable  systems,  or  ()  significant  additional 

Shuttle.  Replacing  the  pace  nd  personnel  and  cargo  transport 

investment  for  crew  rating  enhancements  and  per 

systems  development. 

The  nonrecurring  development  cost ^In^onrange^he  mew-rated  launcher 
estimated  to  be  in  the  $5  billion  c >$  would  require  an  additional  $546 

SK 1  flight  costs  are  estimated  to  be 

.  Medium  lift:  $40475  million  per  flight 
.  Heavy  lift:  $804140  million  per  flight. 

.  Personnel  launch:  $904190  million  per  flight 

.  Cargo  transport:  $1304230  million  per  flight. 

a.  o„,.o  ».»..»  •  n- 

develop  a  fufly  reusable  spac  improving  operability  and 

substantially  reduang  flight  cos  requires  significant  advances 

r^neering  development’ this  option  is  based 

on  a  phased  development. 

The  overall  approach  for  °Ptlon^^s  decision  as  to  whether 
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of  operational  vehicles.  A  parallel  technology  development  and  flight 
demonstrator  program  would  be  conducted  to  define  technology  and 
engineering  feasibility  and  risks  before  committing  to  full-scale  system 
development. 

Because  of  the  wide  range  of  technologies,  designs,  and  operating  concepts 
h  amon£  various  reusable  concepts,  the  cost  estimates  for  a  new  reusable 
|?  launch  system  span  a  broad  range.  The  technology  development  and 
f§  demonstration  would  require  $0.6  billion  to  $0.9  billion.  The  cost  for 
I  engineering  development  ranges  from  $6  billion  to  $20+  billion.  This  wide 
range  captures  the  most  innovative  industry  approaches  on  one  end  and 
I  NASA’s  estimate  from  Option  3  of  the  Access  to  Space  Study  on  the  other  end. 
|  The  cost  for  procuring  a  four-vehicle  fleet  ranges  from  $2.5  billion  to  $10.5 
|  billion  spent  beginning  in  the  year  2004  and  continuing  through  2009. 
|  Although  the  nonrecurring  development  and  procurement  investment  is 
g  relatively  high,  the  annual  operational  cost  of  the  fleet  is  estimated  to  be  in 
I  the  $0.5  billion  to  $1.5  billion  range,  compared  with  today's  annual  Space 
S  Shuttle  and  expendable  launch  costs  of  over  $6  billion 
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H.  Roadmaps 

The  Study  Group  developed  roadmaps  from  the  system  options  described 
above.  Each  roadmap  contains  main  elements  from  one  or  more  options  as 
well  as  common  elements,  such  as  core  technology,  infrastructure 
improvements,  and  transition  opportunities.  Each  allows  for  technology 
maturation  and  changes  in  strategy  by  showing  appropriate  transition  points 
between  options.  The  roadmaps  also  include  a  focused  technology  segment 
that  both  supports  the  specific  set  of  options  displayed  and  maintains  a 
healthy  generic  spacelift  technology  base  to  preserve  future  choices. 

1.  Roadmap  1:  Existing  Systems. 

This  roadmap,  shown  in  Figure  5,  focuses  on  retaining  the  current  space 
launch  systems  through  at  least  2012  with  appropriate  service  life  extension 
programs.  Service  life,  extension  is  accomplished  by  the  Titan  IV  Reliability 
Program  and  the  Medium  Launch  Vehicle  Follow-On  Buy.  Both  of  these 
programs  involve  a  minimal  set  of  critical  upgrades  to  the  current  systems. 
This  roadmap  also  shows  potential  transition  points  to  all  three  of  the  other 
options.  NASA  would  continue  to  fly  the  Shuttle  for  human  spaceflight 
operations  and  Space  Station  resupply. 


Figure  5:  Roadmap  1-Existing  Systems 
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2.  Roadmap  2:  Evolved  Expendable  Launch  Vehicle. 

This  roadmap,  — 

suboptions:  either  continue ,  fc .* MLV  and  heavy 
evolving  a  medium  launch  vein  (  >  t  family  NASA  continues 

launch  vehicle  (HLV)  requirements  into  one s  and  Space  Station 
to  fly  the  Space  advanced 

support.  In  parallel,  the  U.  .  . .  nroeram  supporting  a  later 

technology  demonstration  an  in  (Option  4)  with  a  decision  point 

decision  to  develop  a  reusable  \Q  ^  new  system, 

in  2008  whether  or  not  to  transition  DOD  payloads  to  me 


Figure  6:  Roadmap  2-Evolved  ELY 
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4.  Roadmap  4:  Reusable  Launch  Vehicle. 

This  roadmap,  shown  in  Figure  8,  highlights  Option  4,  which  develops  a  new 
reusable  launch  vehicle.  This  roadmap  includes  an  extensive,  robust  RLV 
technology  maturation  and  demonstration  program  identical  to  that  in 
Roadmap  1.  The  only  difference  is  that  this  roadmap  assumes  the  decision  to 
implement  Option  4  is  made.  A  decision  point  for  a  heavy  lift  RLV  is  shown 
in  2008. 


Figure  8:  Roadmap  4--Reusable  Launch  Vehicle _ 
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I.  Findings  and  Recommendations 

The  study  developed  15  findings  and  recommendations  divided  into  four 
groups: 

•  Fundamental  drivers  of  the  space  launch  industry 

•  Critical  drivers  of  cost,  capability,  or  operations 

•  Special  focus  areas 

•  Current  operations  enhancement  areas. 

1.  Fundamental  Drivers  of  the  Space  Launch  Industry 

Finding  #1:  Excess  production  and  processing  capacity  exist  within 
the  space  launch  industry. 

The  space  launch  industry  grew  up  in  times  of  increasing  budgets,  strong 
national  interest,  increasing  requirements,  and  a  technology  base  that 
produced  many  satellites  with  limited  lifetimes.  The  result  was  a  high 
launch  rate  and  a  robust  space  launch  industry.  Today,  we  do  more  mission 
with  fewer  satellites,  and  the  on-orbit  lifetimes  are  very  long.  The  net  result 
is  that  the  launch  rate  has  decreased  markedly,  yet  the  industry  still  has 
multiple  providers  with  several  families  of  launch  vehicles  and  a  capacity  to 
produce  more  than  is  needed.  Different  elements  of  the  industry  have 
developed  niches  of  capability,  each  of  which  operates  at  low,  inefficient 
rates,  and  none  of  which  remain  cost-effective. 

Recommendation  #1:  A  major  objective  of  future  modernization 
efforts  should  be  to  reduce  industrial  overhead  through  downsizing 
and  reduction  of  niche  markets. 

Finding  #2:  Industry  is  unwilling  to  fund  msyor  space  launch 
modernization  alone,  but  private  “up  front”  investment  may  be 
available  given  United  States  Government  guarantees. 

Because  of  high  costs  and  decreasing  demand,  the  space  launch  industry  has 
little  incentive  to  make  the  significant  capital  investment  necessary  to 
modernize  its  product  lines.  Several  innovative  funding  concepts  exist,  some 
of  which  may  require  special  legislation,  that  could  enable  the  Government  to 
become  a  partner  with  industry  to  encourage  modernization,  such  as  off- 
budget  financing  (e.g.,  loan  guarantees,  tax  incentives,  government 
indemnification),  and  anchor  tenancy  (guaranteed  minimum  launch  rates 
and  prices).  Such  guarantees  would  also  encourage  private  investment  to 
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levels  perhaps  as  high  as  $1  billion. 

Recommendation  #2;  DOD  should  pursue  innovative  incentives  to 
encourage  private  and  industrial  investment  in  space  launch 
modernization. 

Finding  #3:  Driven  by  user  (DOD  and  National)  requirements  and 
current  booster  and  spacecraft  technology,  heavy  lift  is  required  for 
the  foreseeable  future. 

Any  restructure  of  the  space  launch  industry  will  require  a  solid 
understanding  of  the  range  of  lift  capability  required.  The  number  of 
launches  of  the  Titan  IV,  today's  HLV,  has  decreased  substantially. 
Therefore,  it  has  been  suggested  that  the  Nation  could  move  all  satellites  to 
either  medium  launch  vehicles  or  to  the  Space  Shuttle,  eliminating  the  need 
for  a  heavy  lift  vehicle.  The  Study  Group  examined  in  detail  the  user 
requirements  that  drive  heavy  lift  and  the  technology  potential  for  heavy 
satellite  downsizing  to  MLV  class  payloads.  These  heavy  lift  requirements 
are  principally  intelligence  related,  including  but  not  limited  to  military 
operational  and  science  and  technology  (S&T)  intelligence  requirements. 
Intelligence  needs  and  technology  limit  the  potential  to  downsize  intelligence 
satellites,  and  it  is  unlikely  that  any  known  technologies  could  enable  similar 
mission  success  at  MLV  weights  and  sizes  in  the  near  term. 

Recommendation  #3A:  In  the  near  term,  DOD  must  continue  and 
improve  heavy  lift  capability 

Recommendation  #3B:  In  the  longer  term,  DOD  should  review  and 
revalidate  its  intelligence  requirements  (both  operational  and  S&T) 
that  drive  heavy  lift.  The  NRO  should  continue  to  examine  advanced 
spacecraft  technologies  that  could  provide  major  reductions  in 
payload  size  and  weight. 

Finding  #4:  Opportunities  for  payload-booster  transition  are 

currently  not  fully  coordinated  to  maximize  the  cost-benefit  to  the 
Government. 

The  introduction  of  new  space  launch  capabilities  must  be  timed  properly  to 
realize  cost-effective  transitions  of  spacecraft  to  the  new  capabilities. 
Redesigning  satellites  to  fly  on  new  boosters  is  extremely  costly,  delays  the 
satellite  program,  and  often  does  not  improve  satellite  capability.  The 
movement  of  payloads  onto  and  then  off  the  Space  Shuttle  is  the  case  in 
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occur  for  heavy  lift  m  the  yean »  2005-2007 ,2009  and  ZUll  ,  in 

«Lc”of  new  spacelift  systems  occurs  at  the  satellites'  transition  points. 

.  ua.  if  n  tlpu)  or  evolved  space  launch  system  is 

TuZ ZTSUfSc  should  be  planned  to  coincide  with  anticipated 
payload  block  changes  and/or  new  starts. 

2.  Critical  Drivers  of  Cost,  Capability,  or  Operations 

Finding  #5:  Increased  cost  of  failure  demands  greater  emphasis  be 
placed  improving  reliability. 

The  cost  of  the  vehicles  (booster  and  spacecraft)  destroyed  in  the  August  W93 

failures  directly  ■  ,t  standdowns  for  failure  resolution  create 

Additionally,  however,  post-accident  stand<iown •  Nation>s  fleet  of 

3cLnt  falP  tree  and  failure  mode  analysis  process  control,  and 
instrumentation  in  the  launch  system  and  infrastructure. 

Recommendation  #5:  Support  and  sustain  funding  for  launch  system 
and  infrastructure  reliability  improvements. 

Finding  #6:  Operations  costs  per  launch  for  Titan  IV  are  significant 
and  rising. 

Although  there  have  been  eight  .P3"  ” '  “u  * ^^"£*e 
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and  the  number  of  personnel,  particularly  those  involved  in  Titan  RDT&E, 
should  diminish.  If  the  number  of  Titan  IV  launches  per  year  remains  very 
small,  it  would  be  appropriate  to  consider  closing  or  putting  into  a  backup 
mode  one  of  the  East  Coast  Titan  IV  launch  pads. 

Recommendation  #6:  Aggressively  restructure  and  streamline  Titan 
launch  base  operations  to  reduce  current  and  future  operations  costs. 


Finding  #7:  A  cross-sector  process  to  collect,  coordinate,  and 
consolidate  space  launch  requirements  does  not  exist. 

The  most  fundamental  driver  of  space  launch  capability  is  the  set  of  space 
launch  requirements,  yet  there  are  widely  differing  views  and  definitions  of 
these  throughout  the  four  space  sectors.  No  forum  or  mechanism  has  been 
available  to  coordinate  intersector  launch  requirements,  which  has  hampered 
the  Executive  Branchs  ability  to  articulate  needs  and  sustain  support  for 
spacelift  modernization.  A  cross-sector  process  that  balances  performance, 
sustainability,  reliability,  and  cost-effectiveness,  such  as  the  Quality 
Function  Deployment  used  in  this  study,  would  greatly  facilitate  a  national 
consensus  on  where  this  country  should  go  in  space  launch.  The  results  of 
the  QFD  process  performed  during  the  Study  form  the  basis  for  follow-on 
work  in  this  area. 

Recommendation  #7:  Institutionalize  a  process  to  gain  and  sustain 
community  agreement  on  requirements  and  associated  metrics. 


Finding  #8:  The  DOD  core  space  launch  technology  program  is 
significantly  underfunded  and  externally  constrained,  which  has 
hindered  opportunities  for  space  launch  modernization. 

Future  capability  depends  on  the  availability  of  technology,  but  space  launch 
technology  has  suffered  in  terms  of  quality  and  quantity  such  that  current 
modernization  options  are  limited.  Much  of  the  technology  work  has  been 
accomplished  in  major  programs  (ALS,  NLS)  that  no  longer  exist.  Other 
work  is  specifically  directed  such  that  it  cannot  be  refocused  on  the  most 
pressing  technology  issues.  Overall  space  -launch  technology  funding  has 
decreased,  and  the  amount  available  for  core  technology,  such  as  engines  and 
structures,  is  a  small  fraction  of  the  total.  While  the  emphasis  in  launch 
technology  has  traditionally  been  on  performance,  in  the  future,  greater  focus 
on  technology  to  decrease  cost  is  needed.  Core  technology  needs  to  be 
increased  in  the  near  term;  FY  94  ARPA  funding  should  be  used  to  enhance 
the  core  DOD  launch  technology  program,  consistent  with  congressional 
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expendable  boosters. 

.  (£db  crease  funding  for  a  core  space  launch 

Recommendation  #8.  »  „  f  /uture  investment. 

technology  program  as  an  enabler  jo  , 

antiquated  and  unsupportable  Some  ra  g  /  b  1992  and  September 

per  mission.  On  16  Delta  nnssto: ns  1 between  ^  ^  fo  ,ight  of  those 

1993,  Eastern  Range  equipmen  pr  d  and  funded  the  Range 

deficiencies,  the  Mr  Force  has‘“  and  launch  base  infrastructure 
Standardization  and  Aut0“atl°  SA  prograin  has  been  a  very  successful 

tP"darSuires  continued  advocacy  and  support. 

Recommendation  *9:  Continue  funding  BSA  and  launch  base 

infrastructure  improvements. 

3.  Special  Focus  Areas 

canpotentially  ^ad^to'redifced^^^fov  moderetizatioin116 

The  end  of  the  Cold  War  and  the  demise  rf  to  SpetfiX 

significant  opportunities  for  cooper  performanc(!i  robust  marpns  and 

Russian  rocket  engines  dem  Russia  has  foreign  policy  benefits, 

proven  ruggedness.  Cooperation  R  engine  technology  has 

however,  at  the  ““^Xons  from  a  dependency  point  of  vtevp 

potential  national  seeunty  P  tlon  in  this  area  is  the  RD-17 

The  prime  Russian  candidate  for  cooP  -th  NAs A  and  industry,  should 
engine^which  the  Air  Force,  rn  coope-ahon  mth  NA  ^  and  rock  t 

procure  and  test.  RD-170  fS“!h"altemative  design  approaches  and 
Sc"o^harhave  apparently  — , e^Russtan  r^et^ 
PpS-.-y  « investigate  tie  use  of  Russian  engine  technology 


28 


Space  Launch  Modernization  Plan 


applicable  to  future  reusable  vehicles. 

Recommendation  #10:  DOD  should  lead  and  fund  a  cooperative  effort, 
with  NASA  and  industry,  to  investigate  the  use  of  Russian  engines  and 
engine  technology  in  future  ELVs. 


Finding  #11:  There  exists  general  consensus  on  the  potential 
benefits  of  a  new  reusable  system;  however,  there  are  widely 
divergent  views  on  timing,  approach,  cost,  and  risk. 

A  fully  reusable  launch  system  is  an  intriguing  concept  to  all  the  space 
sectors  and  industry  alike.  It  offers  the  potential  benefits  of  responsiveness, 
reliability,  operability,  and  very  low  cost  per  flight,  which  are  universally 
agreed  to  be  desirable.  However,  the  feasibility  of  achieving  those  benefits  is 
uncertain.  Based  on  its  needs  to  continue  human  spaceflight  and  provide 
options  to  replace  the  Shuttle,  NASA  should  be  assigned  the  lead  for 
reusables  with  DOD  maintaining  a  cooperative  reusable  program.  On  the 
other  hand,  DOD  should  lead  in  the  ELV  arena.  Each  agency  should  manage 
and  fund  efforts  within  their  respective  areas  of  responsibility.  To  prove  the 
concept,  sustain  support,  and  enable  lower  risk  entry  into  system 
development,  the  reusable  technology  program  should  include  flight 
demonstrations. 

Recommendation  #11:  Pursue  a  cooperative  NASAJDOD  technology 
maturation  effort  that  includes  experimental  flight  demonstrations. 


Finding  #12:  DOD  and  NASA  space  launch  program  coordination 
needs  to  be  improved. 

While  the  civil  and  defense  space  programs  are  clearly  separate  and  distinct, 
space  launch  is  an  area  of  common  interest  and  interdependence  that  needs 
interagency  coordination.  In  particular;  organizational  roles  in  launch 
vehicle  technology  need  to  be  defined  and  coordinated  to  avoid  confusion  and 
overlap.  The  Aeronautics  and  Astronautics  Coordination  Board  (AACB)  has 
been  used  in  the  past  for  high-level  DOD/NASA  coordination,  but  in  recent 
years  the  Board  has  been  used  infrequently.  In  addition  to  improved 
DOD/NASA  oversight,  coordination  with  other  Executive  departments  is 
likewise  important. 

Recommendation  #12A:  Assign  DOD  the  lead  role  in  expendable 
launch  vehicles  and  NASA  the  lead  in  reusables. 
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communications  and  surveillance  systems. 

An  exciting  imt  uncertain  teend^m  distributed  low-earth-orbit 

Moles.  However,  these 

concepts  are  not  yet  proven. 

The  Government  is  clearly  making  tcTlook  for  further 

commercial  launch  industry  and  s  ^  opportunities  for  commercial 
improvements  that  would  ^  t0  launch  facilities  and  user 

launch  suppliers,  such  as  imp  concluded  the  Government 

friendly  range  -rvice.  Howev  ^  ^  a  lead  role 

should  let  commercial  market  lorces  iunct 

at  this  time. 

,  .  uiq.  DOD  should  continue  to  monitor  development 

nch  vehicle  market  but  not  take  an  achve  leadrng 

role. 


4  Current  Operations  Enhancement  Areas 

air  operations.  facilities,  operations  and 

maintained  on  latrnch  >  scattered,  poorly  organized,  and 

processes.  This  information,  how  ,  itg  use>  raises  costs,  and 

inconsistently  collected  and  an  yz  ^  collection  and  formatting 
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operations  and  sustainment  decisions. 

Recommendation  # 1 4>  Establish  a  standardized  program  for  metrics, 
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data  collection,  and  supporting  analysis. 

Finding  #15:  There  is  a  lack  of  standardization  within  Air.  Force 
space  launch  systems  and  operations. 

Standardization  at  the  launch  bases  is  lacking  in  areas  beyond  just  data. 
The  launch  systems  and  operations  themselves  are  different  at  Cape 
Canaveral  Air  Station  than  at  Vandenberg  Air  Force  Base.  Each  launch  base 
developed  its  own  procedures  when  launch  was  under  R&D  management. 
Notwithstanding  the  transfer  of  the  launch  bases  to  an  operational 
command,  the  unique  systems  and  operations  remain.  Air  Force  Space 
Command  launch  wings,  system  program  offices,  and  NASA  should  work 
together  to  define  and  implement  a  common  set  of  standards. 

Recommendation  # 15 :  Develop  a  standard  set  of  procedures,  systems, 
interfaces,  processes,  and  infrastructure  across  all  the  launch  bases. 
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J.  Concluding  Remarks 

While  this  studymate;  ^^^^0^rfro^dOI^t2Ptoe  common 

— rttTSSz 

do  we  create  ophons  for  the  Mure  .  *“  innovative  funding 

preserving  future  options  by  investing  m  enabling  technology. 

ahv,  <rV«  the  Study  Group  members  received  widely  differing  views  and 
Although  the  Stu  y  P  needs,  technologies,  programs,  and 

recommendations  on  launc  t  Jv  Svace  launch  is 

management,  one  consistent  &eme  pervaded  &e  £»*  Sp^ 

the  key  enabling  capabiliy  f  if  left  uncorrected,  will  have 

space.  Serious  deficiencies  m  While  resources  to 

profound  impacts  on  the  Natio  lone-term  commitment  to  improve 

correct  these  problems  wi  e  imi  Whatever  path  is  chosen  must 

cost  and  operational  effectiveness  is  esse»*a *3  long  term  plan, 
be  done  as  part  of  a  *  shouhl  be  used  to  foster 

Administration  g^i^be^n0 ^^h^st^s^however 

SdVoVmru^tw^ds^  more  robust  and  capable  space  launch  future. 
The  choice  remains  open. 
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PUBLIC  LAW  103-160  -  NOV.  30, 1993 

NATIONAL  DEFENSE  AUTHORIZATION  ACT 
FOR  FISCAL  YEAR  1994. 

An  Act 

To  authorize  appropriations  for  fiscal ^dlf^  Energy’  t0 

p  "«„"uch  fiscal  year  for  the  Armed  Forces,  and  for  other  purpose, 

SECTION  213.  SPACE  LAUNCH  MODERNIZATION  PLAN. 

,n  ThP  Secretary  of  Defense  shall  develop  a  plan  that 
(a)  PLAN  REQUIRED.  -  (  )  milestones  regarding  modernization  of  space 

establishes  and  clearly  defines  forties,  goas, a  appropriate,  for  the  Government  as  a 

bunch  capabilities  for  the  Departing  of ^Defense  .  W ^  ^  {of  a  ncw  space 

whole.  The  plan  shall  specify  whether  *e  S“.  taitianve  „  the  next  future-years  defense 

bunch  vehicle  or  other  major  space  launch  »  Code. 

^  ^  °f  SC,C"Ce 
a„d  Technology  Policy  ^  ^  plan  t0  congress  at  the  same  time  in  1994  that  the 

Secretary^ submits  to  Congress  the  °autiiorized  to  he  appropriate,  in 

(b)  ALLOCATION  OF  FUNDS.  Office  of  the  Undersecretary  of  Defense 

section  201,  $35,000,000  shall  be  test,  and  evaluation  of  new  non-mam 

for  Acquisition  and, Technology  fa r  research  de  P  m  te  obliga,ed  or  expended 

"Vehicle  system  hi  existence  as  of  the  date  of  the 
“a— 1“^^—  for  die  single-stage  rochet  technology  (SSRT) 
program,  including  of  phasc  one  of  ,hc  SSRT  program  begun  in  the  Balhsuc  Missde 

Defense^ftiw^^^^^^^^^^^g^j^jai^ich v^cl^^^  ^  ^  supp0„ 

design-to-cost,  engine  deve'°Pm^  applications  to 

achi  J^rr^"t,  and  durability  .formation  needed  for  improved 

*  WO, 000  shall  be  available  for  sinular  tashs  related  to  expendable  launch  velucles, 

“ClUdinB  "  (A)  concept  studies  for  ^migntmeh  systems  to  support 

(B)  data  base  deve  opmen  .  ccd  pbe-cycle  costs;  and 

design-to-cost,  engine  <'ev'1°P™nd‘aye  en  toe  thrust  chamber  component  applications  to 

(C)  examination  of  expendaoie  e  g 
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achieve  advanced  producibility,  cost,  and  durability  information  needed  for  improved 
designs. 

(c)  REQUIREMENTS  REGARDING  DEVELOPMENT  OF  NEW  LAUNCH 
VEHICLES.  -  If  the  space  launch  plan  under  subsection  (a)  identifies  a  new,  non-rrian-rated 
expendable  or  reusable  launch  vehicle  technology  for  development  or  acquisition,  the  Secretary 
shall  explore  innovative  government-industry  funding,  management,  and  acquisition  strategies  to 
minimize  the  cost  and  time  involved. 

(d)  COST  REDUCTION  REQUIREMENT.  -  The  plan  shall  provide  for  a  means  of 
reducing  the  cost  of  producing  existing  launch  vehicles  at  current  and  projected  production  rates 
below  the  current  estimates  of  the  costs  for  those  production  rates. 

(e)  STUDY  OF  DIFFERENCES  BETWEEN  UNITED  STATES  AND  FOREIGN 
SPACE  LAUNCH  VEHICLES.  -  (1)  The  Secretary  of  Defense  shall  conduct  a  comprehensive 
study  of  the  differences  between  existing  United  States  and  foreign  expendable  space  launch 
vehicles  in  order- 

(A)  to  identify  specific  differences  in  the  design,  manufacture,  processing,  and 
overall  management  and  infrastructure  of  such  space  launch  vehicles;  and 

(B)  to  determine  the  approximate  effect  of  the  differences  on  the  relative  cost, 
reliability,  and  operational  efficiency  of  such  space  launch  vehicles. 

(2)  The  Secretary  shall  consult  with  the  Administrator  of  the  National  Aeronautics  and 
Space  Administration  and,  as  appropriate,  the  heads  of  other  Federal  agencies  and  appropriate 
personnel  of  United  States  industries  and  academic  institutions  in  carrying  out  the  study. 

(3)  The  Secretary  shall  submit  to  Congress  a  report  of  the  results  of  the  study  no  later 
than  October  1, 1994. 
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Appendix  2: 

Terms  of  Reference  for  the  Space  Launch 
Modernization  Plan 
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THE  UNDER  SECRETARY  OF  DEFENSE 
WASHINGTON.  DC  20301-3000 


23  DEC  1993 


MEMORANDUM  FOR  UNDER  SECRETARY  OF  DEFENSE  (POLICY) 

VICE  CHAIRMAN  JOINT  CHIEFS  OF  STAFF 
ASSISTANT  SECRETARY  OF  THE  ARMY  (RESEARCH, 
DEVELOPMENT  &  ACQUISITION) 

ASSISTANT  SECRETARY  OF  THE  NAVY  (RESEARCH, 
DEVELOPMENT  &  ACQUISITION) 

DIRECTOR  ADVANCED  RESEARCH  PROJECTS  AGENCY 
DIRECTOR  BALLISTIC  MISSILE  DEFENSE  OFFICE 
DIRECTOR  NATIONAL  RECONAISSANCE  OFFICE 

SUBJECT:  Space  Launch  Modernization  Plan 


The  Fiscal  Year  1994  Defense  Authorization  Act  tasks  the  Secretary  of  Defense  to  develop  a 
p  an  to  establish  priorities,  goals,  and  milestones  for  the  modernization  of  space  launch  capabilities 
for  the  Department  of  Defense  or,  if  appropriate,  the  Government  as  a  whole.  It  also  directs  the 
Department  of  Defense  to  examine  requirements  for  a  new  launch  system,  means  of  reducing 

production  costs  for  current  launch  systems,  and  the  differences  between  U.S.  and  foreign  launch 
systems. 

I  have  asked  the  Air  Force  to  lead  a  study  group  under  the  chairmanship  of  Lt  General, 
omas  S.  Moorman  Jr.,  Vice  Commander  of  Air  Force  Space  Command  to  produce  this  plan.  The 
terms  of  reference  for  this  activity  is  attached.  Since  this  issue  cuts  across  the  Defense  Department 
as  well  as  other  government  agencies,  it  is  essential  the  group  be  as  representative  as  possible.  To 
that  end,  I  would  like  to  ask  for  your  support  by  providing  a  foil  time  participant  to  the  working 
poup  as  well  as  representation  on  a  Steering  Group  of  senior  executives.  The  study  will  commence 
in  early  January  and  will  be  completed  no  later  than  April  1,  1994. 

The  first  meeting  of  the  working  group  will  be  on  Wednesday  January  5,  1994,.  starting  at 
0900,  at  the  Anser  Corporation  Complex,  at  the  Crystal  Gateway.  Please  provide  the  names  of  your 
representatives  to  SAF/AQS,  Brig  General  Sebastian  Coglitore  at  (703)  695-1904  (DSN  225-1904) 
and  FAX  (703)  697-5663.  We  look  forward  to  your  participation  in  this  effort. 


/ 

/ 

/ 

/ 

/ 
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terms  of  reference 

FOR  THE 

SPACE  LAUNCH  MODERNIZATION  PLAN 

I.  INTRODUCTION 

Spacelift  systems  are  the  enabling  foundation 

:o”ret'"t .» 

bS  -bed  the  Depart  of 

Defense  to  build  a  Spacelift  Modernization  Plan. 

II.  PURPOSE 

A  Study  Group  trill'  convene  in  ear.y  January 

Study  Group  s  task  is  to  develop  “  ?  *"  Specifically  Congress  directed  the  examination 
StTSXlT fJTi  launch  system,  if  the  plan  " 

<3,  rr S" and  foreign  space  launch  systems. 

III.  ORGANIZATION 

The  Stud,  Group  will  be  led  by  the  Air  ^rc  e  a  d 

Sttdt  fSSOTfS* Parent  organisations 
will  be  responsible  for  any  travel  required  by  their  representative  . 

The  Steering  and  Working  Groups  will  include,  but  are  not  limited  to,  representatives  of  the 
following  organizations: 


npnartment  of  Defense 

Office  of  the  Undersecretary  of  Defense  (Policy)  ,  , 

Office  of  the  Undersecretary  of  Defense  (Acquisition  and  Technology) 
Ballistic  Missile  Defense  Office 

Advanced  Research  Projects  Agency 


Joint  Chiefs  of  Staff 
Secretary  of  the  Air  Force 
Headquarters  U.S.  Air  Force 
Air  Force  Space  Command 


Other  Govfrnmpnt  Agencies 

National  Aeronautics  and  Space  Administration 


Department  of  Commerce 
Department  of  Transportation 
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IV.  PRODUCTS 

SPACE  LAUNCH  MODERNIZATION  PLAK  The  Study  Group  will  recommend  an 
executable  plan  for  improving  the  Nation's  spacelift  capabilities.  Building  this  plan  will 
require  examination  of  the  following  areas: 

Spacelift  System  Requirements.  The  Study  Group  will  conduct  a  comprehensive  review  of 
spacelift  requirements  for  all  national  space  sectors  (military,  intelligence,  civil,  and 
commercial)  with  the  objective  of  examining  and  recommending  whether  the  Department  of 
Defense  should  allocate  funds  for  a  new  expendable  or  reusable  spacelift  system,  or 
improvements  to  the  current  fleet  of  expendable  launch  vehicles.  The  Study  Group  will 
evaluate  a  National  Spacelift  Requirements  Process  with  the  objective  of  developing 
national  consensus  on  the  approach  for  developing  new  spacelift  systems. 

Past  Studies.  The  Study  Group  will  conduct  a  comprehensive  review  of  past  studies 
highlighting  the  deficiencies  of  current  spacelift  systems  and  recommending  improvements 
for  future  systems. 

Reducing  Production  Costs  for  Current  Spacelift  .Systems.  With  industry  cooperation,  the 
Study  Group  will  examine  means  of  reducing  production  costs  for  existing  expendable 
launch  vehicles  at  current- and  projected  production  rates  below  the  current  estimates  of  the 
costs  for  those  production  rates. 

Snacelift  Technology  Development  Efforts.  The  Study  Group  will  conduct  a  comprehensive 
review  of  all  ongoing  spacelift  technology  development  efforts  currently  under  way  in  the 
United  States. 

New  Spacelift  System  Development.  If  the  Study  Group  recommends  that  the  Department 
of  Defense  should  fund  development  or  acquisition  of  a  new  expendable  or  reusable  spacelift 
system,  then  they  will  identify  requirements  for  such  a  system. 

Innovative  Funding  and  Management.  The  Study  Group  will  examine  and  recommend  how 
to  fund  and  mange  development  and  acquisition  of  a  new  spacelift  system  through 
cooperation  among  DOD,  national  security,  NASA,  and  commercial  industry  to  minimize 
acquisition  costs  and  development  lead  time. 

COMPARISON  WTTH  FORF.TGN  SYSTEMS.  The  Study  Group  will  report  on  the 
differences  between  existing  U.S.  and  foreign  expendable  launch  vehicles  in  terms  of  design, 
manufacturing,  processing,  overall  management,  and  infrastructure  to  assess  the  effects  of 
each  specific  difference  on  cost,  reliability,  and  operational  effectiveness. 

V.  DURATION  OF  EFFORT 

The  Study  Group  will  prepare  the  Spacelift  Modernization  Plan  for  approval  by  USD(A&T) 
within  90  days.  The  Study  Group  will  prepare  the  report  comparing  U.S.  and  foreign  space 
launch  systems  for  approval  by  USD(A&T)  by  1  October  1994. 
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Dr.  George  Schneiter 

USD(P) 

Mr.  Gil  Klinger 

USSPACECOM 

VAdm  Dave  Frost 

OSTP  (Observer) 

Mr.  Rich  DalBello 

-AO# 

S' 


,  ,  PLEASE  CHECK  THE  APPROPRIATE  BLOCK  BELOW: 

LkULdH  -  e  77  3 

/ _  copies  are  being  forwarded.  Indicate  whether  Statement  A,  B,  C,  D,  E,  F,  or  X  applies. 


□  DISTRIBUTION  STATEMENT  A: 

APPROVED  FOR  PUBLIC  RELEASE:  DISTRIBUTION  IS  UNLIMITED 


[~~l  DISTRIBUTION  STATEMENT  B: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES 
ONLY;  (Indicate  Reason  and  Date).  OTHER  REQUESTS  FOR  THIS 
DOCUMENT  SHALL  BE  REFERRED  TO  (Indicate  Controlling  DoD  Office). 

I~1  DISTRIBUTION  STATEMENT  C: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES  AND 
THEIR  CONTRACTORS;  (Indicate  Reason  and  Date).  OTHER  REQUESTS 
FOR  THIS  DOCUMENT  SHALL  BE  REFERRED  TO  (Indicate  Controlling  DoD  Office). 

EH  DISTRIBUTION  STATEMENT  D: 

DISTRIBUTION  AUTHORIZED  TO  DoD  AND  U.S.  DoD  CONTRACTORS 
ONLY;  (Indicate  Reason  and  Date).  OTHER  REQUESTS  SHALL  BE  REFERRED  TO 
(Indicate  Controlling  DoD  Office). 

[H  DISTRIBUTION  STATEMENT  E: 

DISTRIBUTION  AUTHORIZED  TO  DoD  COMPONENTS  ONLY;  (Indicate 
Reason  and  Date).  OTHER  REQUESTS  SHALL  BE  REFERRED  TO  (Indicate  Controlling  DoD  Office). 

□  DISTRIBUTION  STATEMENT  F: 

FURTHER  DISSEMINATION  ONLY  AS  DIRECTED  BY  (Indicate  Controlling  DoD  Office  and  Date)  or  HIGHER 
DoD  AUTHORITY. 


□  DISTRIBUTION  STATEMENT  X: 

DISTRIBUTION  AUTHORIZED  TO  U.S.  GOVERNMENT  AGENCIES 
AND  PRIVATE  INDIVIDUALS  OR  ENTERPRISES  ELIGIBLE  TO  OBTAIN  EXPORT-CONTROLLED 
TECHNICAL  DATA  IN  ACCORDANCE  WITH  DoD  DIRECTIVE  5230.25,  WITHHOLDING  OF 
UNCLASSIFIED  TECHNICAL  DATA  FROM  PUBLIC  DISCLOSURE,  6  Nov  1984  (Indicate  date  of  determination). 
CONTROLLING  DoD  OFFICE  IS  (Indicate  Controlling  DoD  Office). 

□  This  document  was  previously  forwarded  to  DTIC  on _ (date)  and  the 

AD  number  is  _ _ 

□  In  accordance  with  provisions  of  DoD  instructions,  the  document  requested  is  not  supplied  because. 

□  It  will  be  published  at  a  later  date.  (Enter  approximate  date,  if  known). 

113  Other.  (Give  Reason)  j)7~l  d  ///£ /€. 

DoD  Directive  5230.24,  “Distribution  Statement^  Technical  Documents,”  18  Mar  87,  contains  seven  distribution  statements,  as 
described  briefly  above.  Technical  Documents  must  be  assigned  distribution  statements. 


Print  or  Type  Name 


Authorized  Signature/Date 


Telephone  Number 


